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Has received an application for a patent for a 
new and useful invention. The title and descrip- 
tion of the invention are enclosed. The require- 
ments of law have been complied with, and it 
has been determined that a patent on the in- 
vention shall be granted under the law. 

Therefore^ this 

United States Patent 

Grants to the person(s) having title to this patent 
the right to exclude others from making, using, 
offering for sale, or selling the invention 
throughout the United States of America or im- 
porting the invention into the United States of 
America for the term set forth below, subject to 
the payment of maintenance fees as provided 
by law. 

If this application was filed prior to June 8, 
1995, the term of this patent is the longer of 
seventeen years from the date of grant of this 
patent or twenty years from the earliest effec- 
tive U.S. filing date of the application, subject 
to any statutory extension. 

If this application was filed on or after June 5, 
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tension. If the application contains a specific 
reference to an earlier filed application or ap- 
plications under 35 U.S.C. 120, 121 or 365(c), 
the term of the patent is twenty years from the 
date on which the earliest application was filed, 
subject to any statutory extension. 
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ABSTRACT 



This invention is directed to novel substituted nucleotide 
bases with a crosslinldng am which accomplish crosslink- 
ing between specific sites on adjoining strands of oligo- 
nucleotides or oligodeoxynucleotides. The invention is also 
directed to oligonucleotides comprising at least one of these 
crosslmkmg agents and to the use of the resulting novel 
oligonucleotides for diagnostic and therapeutic purposes 
The crossbnking agents of the invention are of the following 



(T) 



R.-B-(CH,),-(Y),-(CH^X._A- 

wherein, 

Ri is hydrogen, or a sugar moiety or analog thereof 
optionaUy substituted at its 3' or its 5' position with a 
phosphorus derivative attached to the sugar moiety by 
an oxygen and including groups Qj and Q,ot with 
a reactive precursor thereof suitable fw nucleotide 
bond formation; 

Qi is hydroxy, phosphate or diphosphate; 
Qj is =0 or =S; 

Qa is CHj— R'. S-Jl'. O—R'. or N— R-R"; 

each of R- and R" is independently hydrogen or C^^ alkyl; 

B is a nucleic acid base or analog thereof that is a 

component of an oligonucleotide; 
Y is a functional linking group; 
each of m and q is independently 0 to 8. inclusive; 
r is 0 or 1; and 
A' is a leaving group. 

This invention is also directed to novel 3.4-disubstituted and 
3.4.-trisubstituted pyrazolo(3.4-d]-pyrimidines and to the 
use of these nucleic acid bases in the preparation of oligo- 
nucleotides. The invention includes nucleosides and mono- 
and oLgonucleotides comprising at least one of these pyra- 
zolopynmidines. and to the use of the resulting novel 
ohgonudeotides fw diagnostic purposes. 

15 Claims, 3 Drawing Sheets 



